A novel cell-based assay for G-protein-coupled receptor-mediated cyclic adenosine monophosphate response element binding protein phosphorylation.
Currently, the most popular means of assessing functional activity of Gs/olf-coupled receptors is via the measurement of intracellular cyclic adenosine monophosphate (cAMP) accumulation. An additional readout is the downstream phosphorylation of cAMP response element binding protein (CREB), which gives an indication of gene transcription, the ultimate response of many G-protein-coupled receptor (GPCR) signals. Current methods of quantifying CREB phosphorylation are low throughput, and so we have designed a novel higher throughput method using the Odyssey infrared imaging system. Functional potencies of both agonists and antagonists correlate well with radioligand binding affinities determined using examples of both an endogenous (adenosine(2A) receptor in PC-12 cells) and a heterologous (human melanocortin 4 receptor in HEK-293 cells) expression system. For example, the antagonist ZM241385 demonstrates 0.23+/-0.03 nM affinity for the A(2A) receptor and has a functional potency of 0.26+/-0.04 nM determined using cAMP and 0.15+/-0.06 nM using CREB phosphorylation. These data demonstrate that this novel approach for the measurement of CREB phosphorylation is a useful tool for the assessment of GPCR activity in whole cells and is more amenable to the throughput required for the purposes of drug discovery.